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Abstract
Background: School-based breakfast provision is increasingly being seen as a means of improving educational
performance and dietary behaviour amongst children. Furthermore, recognition is growing that breakfast
provision offers potential as a means of addressing social inequalities in these outcomes. At present however, the
evidence base on the effectiveness of breakfast provision in bringing about these improvements is limited.
Methods/Design: This paper describes the research design of a large scale evaluation of the effectiveness of the
Welsh Assembly Government's Primary School Free Breakfast Initiative. A cluster randomised trial, with school
as the unit of randomisation was used for the outcome evaluation, with a nested qualitative process evaluation.
Quantitative outcome measures included dietary habits, attitudes, cognitive function, classroom behaviour, and
school attendance. The study recruited 111 primary schools in Wales, of which 56 were randomly assigned to
control condition and 55 to intervention. Participants were Year 5 and 6 students (aged 9–11 years) in these
schools. Data were collected for all 111 schools at each of three time points: baseline, 4 month and 12 month
follow-up. This was achieved through a repeated cross-sectional survey of approximately 4350 students on each
of these occasions. Of those students in Year 5 at baseline, 1975 provided data at one or both of the follow-ups,
forming a nested cohort. The evaluation also included a nested process evaluation, using questionnaires, semi-
structured interviews and case studies with students, school staff, and local authority scheme coordinators as key
informants.
Discussion: An overview of the methods used for the evaluation is presented, providing an example of the
feasibility of conducting robust evaluations of policy initiatives using a randomised trial design with nested process
evaluation. Details are provided of response rates and the flow of participants. Reflection is offered on
methodological issues encountered at various stages through the course of the study, focusing upon issues
associated with conducting a randomised trial of a government policy initiative, and with conducting research in
school settings.
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Many school children do not eat breakfast everyday: in a
survey of year 6 children (aged 10–11) conducted in the
United Kingdom, 5% of children reported having not had
anything for breakfast that day, 3% had only consumed a
drink and approximately a further 10% reported eating
crisps or chocolate for breakfast [1]. Not eating (or 'skip-
ping') breakfast has been associated with a wealth of del-
eterious health outcomes [2-4] poorer overall nutritional
adequacy [5,6] and detrimental effects upon memory and
concentration [5-9].
A recent study amongst schoolchildren in Wales focusing
upon associations between physical activity, dietary
behaviours and obesity indicated that breakfast was the
most commonly missed meal amongst all children, with
obese children skipping breakfast on average twice a
week, double the frequency of normal weight children
[10]. Furthermore, studies conducted in the United King-
dom demonstrate a significant social gradient in breakfast
eating habits, with children from more deprived back-
grounds more likely to skip breakfast than their wealthier
counterparts [11-13]. In addition, consumption of poorer
quality breakfasts has been found to be associated with
higher levels of deprivation, as have unhealthy attitudes
towards breakfast [12]. Therefore, promotion of habitual
and healthful breakfast eating behaviours may promote
population health and academic performance and reduce
health and educational inequalities.
In recent years, many efforts to facilitate change in dietary
behaviours have been directed towards schoolchildren
due to the capacity of such approaches to reach large num-
bers of children simultaneously [14,15]. Habitual behav-
iours developed in childhood may track into adulthood,
with potential consequences for health later in life [16],
and repeated exposure to healthier foods at an early age
has been shown to increase the intrinsic rewards associ-
ated with their consumption [17-20].
Appropriate manipulation of the school environment
may offer an efficient and effective long-term means of
improving the health of the population. Furthermore, if
such intervention brings about sufficient dietary improve-
ment to impact upon cognitive functioning and behav-
iour [21], this may translate into improved school
performance and educational achievement.
Recognition of these potential benefits has led to a
number of government funded school breakfast initia-
tives (e.g., see Shemilt et al [22]). These were first
employed in North America in 1966 and aimed to
improve the nutritional status of children in deprived
areas [23]. Since then, the number of schools participating
in such programmes has risen dramatically, so that by
1997 approximately six million children in the US were
attending a school breakfast club each day [24]. In the UK,
the introduction of breakfast programmes has occurred
more recently, with funding from sources such as the Edu-
cation Action Zone initiative, New Opportunities Funding
and Sure Start out of School Funding. The Department of
Health also introduced a pilot initiative in 1999. How-
ever, the objectives of these different breakfast clubs have
varied considerably; whilst some have focused on the pro-
vision of a healthy breakfast, others have placed more
emphasis on childcare, education, or informal interaction
between children and school staff [22]. Indeed, a "break-
fast club" may not necessarily provide breakfast.
Nevertheless, there is evidence to suggest that school
breakfast programmes can help improve nutrition and
may also be associated with improvements in attendance,
academic performance and behaviour (e.g., [7,25-28]).
However, findings have been inconsistent [23] and the
research has had limitations, with most of the studies una-
ble to incorporate appropriate control groups or suffering
substantial contamination between trial arms. Thus
although there is good reason to believe that breakfast
programmes can have a wide range of beneficial out-
comes, this has yet to be convincingly demonstrated.
The Primary School Free Breakfast Initiative
The Welsh Assembly Government's Primary School Free
Breakfast Initiative arose from a Labour Party manifesto
commitment to make free healthy breakfasts available to
all maintained primary schools in Wales. This paper
reports upon the design of a comprehensive national eval-
uation of this initiative, using a cluster randomised con-
trolled trial design with a nested process evaluation, and
discusses issues in the implementation of the evaluation
design.
Methods/Design
Study design
The evaluation study comprised of two key components.
In order to evaluate the overall effectiveness of the inter-
vention, a randomised controlled design was employed.
Randomised controlled trials (RCTs) are generally consid-
ered the most reliable means of assessing intervention
efficacy (e.g., see Campbell et al [29]). Since public health
interventions, such as the school breakfast initiative, tend
to act at multiple levels and through multiple channels
[30] implementation of a traditional RCT is difficult. It is
likely that these methodological difficulties have contrib-
uted to the absence of good evidence for the efficacy of
school breakfast programmes and other public health
interventions. However, recent developments in research
methodology, including the use of cluster RCTs and
mixed methodologies have the potential to provide unbi-
ased estimates of the effectiveness of such interventions asPage 2 of 12
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such as intervention delivery, context and support [31].
As the intervention was implemented at the school-level,
randomisation of individual students to control or inter-
vention groups was not practicable. As such the evalua-
tion adopted a cluster randomised design with school as
the unit of randomisation. A summary of this study design
is presented in Figure 1. In line with the aforementioned
development of mixed-methodology approaches to eval-
uation, a nested qualitative process evaluation was
included to address issues concerning the context and
implementation of the initiative. In this way, the evalua-
tion not only addressed the question, 'Does it work?', but
also considered 'What works?', 'For whom?' and 'Under
what circumstances?' [32].
The Primary School Free Breakfast Intervention
The intervention provided a school-based breakfast before
the commencement of classes, without any cost being
borne by parents. The aim of the intervention was not
only to encourage breakfast consumption per se, but to
improve the nutritional quality of children's breakfasts.
Hence a particular focus was placed upon limiting availa-
ble food choices to breakfast items considered to be
healthful. Provision was therefore offered from four food
types: non-sugar coated cereals, bread, milk products and
fruits, in addition to drinks. Schools were provided with
guidelines regarding how the scheme should be run, in
terms of staff to student ratios and the food to be pro-
vided, but were given a reasonable degree of autonomy in
the operation of the scheme.
The scheme was rolled out in two distinct phases by the
Welsh Assembly Government, with initial priority given
to schools in more deprived areas of Wales. As such,
schools classified as 'Communities First' schools were eli-
gible to receive the intervention initially before the
scheme was made available to all schools the following
year. At the time of writing, information about the scheme
can be found on the Welsh Assembly Government's web-
site [33].
Recruitment and randomisation of schools
Phase one – Communities First schools
In autumn 2004, head teachers of infant, junior and pri-
mary schools located in 'Communities First' (i.e.
deprived) areas in nine local education authorities (LEAs)
in north, south and west Wales were invited to participate
in the evaluation. Schools were offered £250 to compen-
sate for additional teacher time and disruption to school
activities. One hundred and fifty-two schools were
approached and 58 schools agreed to participate. Reasons
for non-participation were generally related to the run-
ning of the breakfast scheme itself (worries about imple-
menting the new initiative and bringing forward the start
date) rather than any concerns over data collection bur-
den. Those that agreed to participate were randomised to
the intervention or control condition using strata defined
by LEA, school size, free school meal entitlement and
Welsh language medium.
Phase two – non-Communities First schools
Head teachers of infant, junior and primary schools
located in 'Non-Communities First' (i.e. more affluent)
areas, in the same nine LEAs were invited to participate in
the evaluation. As before, schools were offered £250 to
compensate for additional teacher time and disruption to
school activities. This time, 456 schools were approached
and 53 schools agreed to participate. Again, reasons for
non-participation were generally related to fears about
relinquishing control over the start date of the scheme,
although a number of differences in reasons for non-par-
ticipation unique to this phase of the study were identi-
fied (see response biases section of Discussion). Those
who agreed to participate were randomised to interven-
Timetable for evaluation of the Welsh Assembly Govern-ment's Free School Breakfast InitiativeF gure 1
Timetable for evaluation of the Welsh Assembly Govern-
ment's Free School Breakfast Initiative.
  
Autumn 2004 
-
:
  
-
a
-
  
Phase one 
schools -
January 2005
Phase two 
schools – 
October 2006
Baseline measures: 
Dietary questionnaire, attitudes, cognitive tests: 2 classes per school (yrs5 & 6)
Dietary interview, cognitive tests: 6-9 students per school (yrs 5 & 6) 
SDQ: 10 students per school (yrs 5 & 6) 
Parental questionnaire: 35 students per school (years 1 to 6) 
Schools randomised   
to intervention, (n=55)
Schools randomised
to control (n=56) 
Phase one 
schools -May 
2005 
Phase two 
schools – 
April 2006 
Breakfast provision
1st follow up measures
Dietary questionnaire, attitudes, cognitive tests: 2 classes per school (years 5 
and 6) : SDQ 10 students per school (years 5 and 6)
                                         12 month follow-up measures 
Dietary questionnaire, attitudes, cognitive tests: 2 classes per school (yrs 5 & 6)
Dietary interview, cognitive tests: 6-9 students per school (yrs 5 & 6) 
SDQ: 20 students per school (yrs 5 & 6) 
Parental questionnaire: 35 students per school (yrs 5 & 6) 
Phase one schools -
January 2006  
Phase two schools- 
October 2006
                  Process measures: 
Questionnaires to scheme co-ordinators.  
Head teacher, scheme staff, teacher and  
student interviews, case study observation. 
 Context questionnaires in all schools. 
School recruitment  
n=111 (58 in phase 1, 
53 in phase 2 
Development, validation
and piloting of measures
and procedures
Phase one  
schools 2004 
Phase two 
schools – 
Summer 2005Page 3 of 12
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tion as described above.
For both phases, schools in the intervention group were
asked to set up a breakfast scheme, following the guidance
issued by the Welsh Assembly Government, after baseline
measures had been collected. Schools in the control con-
dition were asked to refrain from setting up a breakfast
scheme until after the 12 month measures had been col-
lected.
In each of these 111 schools, following the timetables set
out in Figure 1, one class of Year 5 children (9–10 years)
and one class of Year 6 children (10–11 years) were ran-
domly selected to complete class based measures. From
this sample, 5 children from each year (i.e. 10 in total)
were randomly selected to be assessed by teachers (see
below) and 6–9 of these children were randomly selected
to participate in individual testing. In addition, for each
school 35 children were randomly selected from the full
age range, and a questionnaire was sent to their parents.
For primary schools, 5 children were sampled from each
year group (i.e., reception to year 6) and for junior
schools, 8 or 9 students were selected from each year
group (i.e., years 3 to 6).
Outcome measures
The quantitative measures employed in the evaluation
aim to provide an accurate assessment of the impact of the
scheme on children's dietary habits, cognitive perform-
ance, attitudes and classroom behaviour. As previously
discussed, since the intervention is implemented at the
school-level, randomisation has to take place at this level.
As a consequence, relatively large numbers of participants
are needed in order to detect any intervention effect. For
such a trial to be feasible it is therefore important that the
outcome measures employed are relatively quick, cost-
effective and easy to implement. In an attempt to address
the inevitable tension between measurement precision
and sample size/response bias (i.e., brief measures, whilst
cost effective and perhaps encouraging higher response
rates, are likely to suffer from a higher degree of measure-
ment error) our evaluation incorporated two levels of
assessment. For dietary measurement, the study first used
a less sensitive dietary recall questionnaire administered
simultaneously to the whole class. Secondly, a subsample
of children also participated in a validated, and much
more time consuming, one-to-one dietary interview pro-
cedure.
The following standardised, previously validated meas-
ures were used:
Cognitive tests
Classroom administered cognitive tests were used to
assess episodic memory, working memory, sustained
attention and psychomotor speed [34-36]. Individually
administered, computerised cognitive tests were used to
assess sustained attention, selective attention, simple reac-
tion time and choice reaction time. The most consistent
effects of breakfast upon cognition, in experimental con-
ditions, have previously been observed for episodic mem-
ory [35,37,38] which was therefore selected as the primary
outcome in terms of cognitive function.
Strengths and Difficulties Questionnaire
The Strengths and Difficulties Questionnaire [39] was
completed by teachers to assess children's classroom
behaviour. This was a relatively brief, but well-established
measure that assessed five dimensions of behaviour:
hyperactivity, emotional symptoms, conduct problems,
peer problems and pro-social behaviour. Hyperactivity in
particular, is likely to be influenced by breakfast due to its
relation to on-task behaviour [40]. Therefore this sub-
scale will be analysed as a secondary outcome, with the
global total difficulties scale analysed as a tertiary out-
come.
Dietary recall interview
Individually administered dietary recall interviews were
used to provide a more accurate estimate of the impact of
the initiative on children's diets. These interviews were
conducted using a standardised protocol based on that
employed by Lytle et al. [41].
Due to a shortage of previously validated measures the
following measures were developed and validated for use
in the present study [42,43]:
Dietary recall questionnaire
Children were asked to list all foods and drinks consumed
at chronologically ordered time points throughout the
day (e.g., at home before school, on the way to school, at
school before class started). Details of breakfast on the day
of reporting (i.e., any foods consumed before the start of
classes) were collected first, followed by details of the pre-
vious day's intake [42]. Primary measures from this ques-
tionnaire are the number of healthy food items (i.e., fruit,
bread, cereal and milk products) and number of
unhealthy food items consumed at breakfast (i.e., sweet
items and crisps), and the number of days on which
breakfast was consumed in the last two days (i.e., 0, 1 or
2).
Attitudes towards eating breakfast
Attitudes were assessed using a questionnaire containing
thirteen statements referring to a variety of domains, such
as concentration and behaviour, energy, and the generalPage 4 of 12
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indicate the extent to which they agreed or disagreed with
each statement by placing a tick in one of 5 boxes (agree a
lot/agree a bit/don't agree or disagree/disagree a bit/disa-
gree a lot) [43].
Parental questionnaire
The parental questionnaire contained 10 questions
designed to assess children's breakfast eating habits. Five
of these asked parents how many times on school days
their child usually engaged in a particular behaviour (ate
breakfast at home, took something from home for break-
fast to eat on the way to school or at school before the start
of class, took money to buy breakfast on the way to
school, ate a breakfast provided by the school, missed
breakfast). These were answered by placing a tick in one of
7 boxes (number of days ranging from 0 to 5 or 'Don't
know'). Four questions asked parents how many times at
the weekend their child usually engaged in a particular
behaviour (ate breakfast at home, took something from
home for breakfast to eat elsewhere, took money to buy
something for breakfast, missed breakfast). These were
answered by placing a tick in one of 4 boxes (number of
days ranging from 0 to 2 or 'Don't know'). An additional
question asked parents to rate the frequency with which
they thought their child ate a healthy breakfast. This was
answered by placing a tick in one of 5 boxes ranging from
'My child always eats a healthy breakfast' to 'My child
rarely eats a healthy breakfast'.
Sample size calculations
Since there are a range of outcome measures, sample size
requirements were calculated using effect sizes. Sample
size calculations assume an intra-cluster correlation of
0.02, 80% power, and a two-tailed alpha of 0.05. With
111 schools in the trial, for pupil outcomes from the self-
complete questionnaire, assuming an average of 50
responses per school, there will be power to detect an
effect size of 0.11. For parent reports of breakfasting
behaviour, assuming 20 responses per school, there will
be power to detect an effect size of 0.15. For pupil out-
comes from the dietary recall interviews, there will be
power to detect an effect size of 0.2.
Data collection
Parents were informed of the research in advance by
means of a letter and information sheet either posted to
them or sent home with children, and were asked to com-
plete a return slip and/or contact the school if they did not
wish their child to participate in the study. At each data
collection, children were also informed that they were
under no obligation to participate. The study received eth-
ical approval from the Cardiff University Social Science
Ethics Committee.
Cognitive tests, the attitudes questionnaire and the dietary
recall questionnaire were completed between 9 am and 12
pm as supervised classroom exercises with a maximum
class size of 40 children. For the attitudes questionnaire,
to minimise conferring and ensure that children worked
at the same pace and did not distract one another, the
researcher read out the statements one by one and chil-
dren marked their response for each statement after it was
read out. For the dietary recall measure, the researcher
read out the instructions and asked children to complete
the questionnaire independently from one another. Chil-
dren were asked to put their hands up when they had fin-
ished or if they needed help with spelling, or further
clarification of questions. Three members of the research
team were present to assist children.
As described above, at baseline and 12-month follow-up
only, 3–5 children from each year group (e.g. year 5 and
6) were selected to complete individual tests between
12:30 and 3:30 pm (although timetabling restrictions
occasionally led to these being conducted as early as 11:00
am). These were conducted on a one-to-one basis with
one researcher guiding each child through the computer-
ised cognitive tests and the dietary recall interview.
Schools were divided between key members of the
research team, and each key researcher was responsible for
all liaison with their assigned schools, and held principal
responsibility for data collections. Two trained temporary
research assistants were also brought to each school at
baseline and 12-month follow-up, to provide general
assistance with group testing and to conduct individual
testing in the afternoon. For the first follow up, only one
assistant was required as only the morning's group testing
was carried out. All temporary research assistants were
fully trained and monitored by the key researchers in
order to maximise standardisation across the trial sites
and data collection sweeps.
Statistical analyses
There was no one primary outcome, but a pre-specified
analysis plan was agreed in which the following were
identified as primary outcomes: the proportion of stu-
dents consuming two breakfasts over two days; episodic
memory; number of healthy food items consumed at
breakfast and number of unhealthy food items consumed
at breakfast according to the dietary recall questionnaire.
Secondary outcomes were identified as attitudes towards
eating breakfast; rest of day healthy food items; rest of day
unhealthy food items; scores on the hyperactivity/inatten-
tion scale of the strength and difficulties questionnaire,
and parental reports of frequency of eating breakfast at
home and at school. A number of other outcome meas-
ures were a priori defined as tertiary outcomes, including
cognitive measures other than episodic memory, the totalPage 5 of 12
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tionnaire, parental reports of morning routines and child
care arrangements before school and variables collected
from the individually administered in-depth dietary recall
and cognitive measure interviews.
For each outcome variable, the primary analysis is a
school-level weighted regression analysis [44] adjusting
for baseline score and the four stratification variables.
These primary analyses will be conducted on an inten-
tion-to-treat basis, in which each school is coded accord-
ing to the treatment condition to which it has been
randomised. A secondary analysis conducted for all varia-
bles will be a per protocol analysis, in which schools are
coded according to whether or not a free breakfast scheme
was set up prior to outcome measurement.
Sub-group analyses are planned for study phase, socio-
economic status and groups defined by consumption of
breakfast, healthy and unhealthy food items at baseline.
Socio-economic status will initially be defined in terms of
a school level variable indicating the proportion of stu-
dents entitled to free school meals, but through further
data linkage it is planned that student level socio-eco-
nomic measures based on postcode of residence will be
available. If this additional data linkage is undertaken, it
will also allow the performance of students in Statutory
Assessment Tests and public examinations to be included
as additional (secondary) outcome variables, although
this is not included in the current protocol as it is depend-
ent on ethical approval and funding. Other sub-group
analyses may be conducted according to variables identi-
fied in the process evaluation, which may include meas-
ures on the implementation of the scheme or relating to
the school and community context.
Process evaluation
Whilst recognising the need to adopt appropriate research
designs and to draw on theoretically informed outcome
measures to evaluate complex interventions, it is of equal
importance to understand processes [45]. The evaluation
therefore incorporated a substantial process element that
examined how the initiative had been implemented. This
will facilitate the interpretation of outcome effects and
add to the understanding of how a major policy initiative
is undertaken.
An initial preliminary process evaluation was also com-
pleted with schools who began provision of free break-
fasts during the first wave roll out in September 2004. This
consisted of telephone interviews with the Welsh Assem-
bly Government breakfast team, LEA co-ordinators and
questionnaires with school based co-ordinators. In addi-
tion, a number of case study schools were selected for an
in-depth observational and interview study with teachers,
caterers and students. This preliminary study allowed
process measures and an appropriate design to be devel-
oped and piloted before the main process evaluation was
undertaken. Results also formed the basis of a report to
the Welsh Assembly Government on the initial imple-
mentation with recommendations for policy and practice
[46].
The main process evaluation consisted of telephone inter-
views with LEA co-ordinators, a postal questionnaire for
school co-ordinators of the scheme and interviews and
observation in case study schools. Following lessons
learnt from the preliminary study, the process evaluation
drew on the framework proposed by Steckler and Linnan
[47] to examine the following areas:
1. Context. Existing dietary health promotion activity to
determine the relationship between school climate,
implementation and outcomes [48].
2. Fidelity and dose. Details of initiative content and a
comparison of daily record keeping for the Assembly Gov-
ernment and for guidance documentation.
3. Integration. Details of existing, and any changes to,
school policies and the level of integration with curricu-
lum and extra-curricular activities.
4. Recruitment, participation and reach. Approaches to
promotion and recruitment, any use of targeted recruit-
ment, level of, and explanation for, participation and non
participation.
5. Implementation and sustainability. Barriers and facili-
tators to implementation, level and type of staff involve-
ment, level and type of parental involvement, in and out
of school time involved, direct and indirect financial
costs, benefits and costs to school, staff, students and par-
ents.
The case study schools consisted of eight participating
schools from each phase of the evaluation that were pur-
posefully selected to explore these issues in greater depth.
Schools were chosen so that differences in size of school,
local education authority, setting (e.g. urban or rural) and
percentage of free school meal entitlement were reflected.
School selection was determined by information gathered
from the teachers, uptake records and school characteris-
tics. In this way a range of approaches to, and experiences
of, implementation were examined. In these schools,
semi-structured interviews were conducted with head
teachers, teachers, breakfast scheme staff and students
attending the scheme. The interviews asked for accounts
of any changes to the school, dietary behaviour, school
behaviour, attitudes and norms as well as views on, andPage 6 of 12
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Breakfast schemes were observed in each of the case study
schools with observational records taken of the delivery of
the intervention.
Finally a questionnaire was sent to head teachers in all
participating schools asking about policies, initiatives and
contextual issues that had occurred over the course of col-
lecting the quantitative data. In this way, events that may
have affected the outcome data could also be taken
account of.
Participation rates and school attrition
Of the schools where baseline data were collected, no
schools withdrew from the study prior to final data collec-
tion. There were however five schools randomised to the
control group who nevertheless set up a free breakfast
scheme prior to the 12-month follow up, while ten
schools randomised to the intervention group had not set
up the scheme within the follow-up period. Thus the per
protocol analyses have 61 schools coded as control
schools and 50 as intervention.
Participation of students
Response rates for students participating in classroom
data collections are presented in Table 1. Whilst there was
some minor variation between measures in terms of
responses, with for example some children arriving late in
class having missed one measure or having to leave before
the final measure had been completed, these differences
were negligible. Response rates for cognitive testing
ranged from 85.5 to 87.9%, for the attitudes measure
from 86.3 to 88.3% and for the dietary recall question-
naire from 86.2 to 88.4%. For ease of reading, detailed
response data relating to only the attitudes towards break-
fast questionnaire are presented, with the choice of meas-
ure entirely arbitrary.
For both control and intervention schools, and across all
3 data sweeps, data were collected from more than 85% of
those eligible to take part, with the majority of non-partic-
ipation due to the child's absence from the school on the
day of testing. Only very small numbers of children were
excluded either by parents prior to data collections or by
their decision not to give consent on the day of testing.
The variation between the numbers of children sampled
at each sweep reflects the clustered nature of the sampling
strategy, with repeated cross sections sampled from within
each school, varying marginally from one time point to
the next due to changing class compositions.
The flow of participants through the study is presented in
Figure 2. The inflow and outflow of participants between
the first and 12 month follow ups reflects the fact that the
follow-up of each school at 12 months is in effect a
repeated cross-section design from the perspective of stu-
dents. Thus, approximately half of the cohort recruited for
the baseline and first follow-up measures are replaced at
12 months by an incoming group of year 5 students.
These repeated cross-sections will be used for school-level
analyses which are the primary analyses for the trial. Addi-
tional research questions may be addressed through anal-
ysis of the nested cohort of participants eligible to
participate at all 3 time points, of whom there were 1975
who provided data at baseline and one or both of the fol-
low-ups.
Discussion
Key issues in conducting the evaluation
A number of key issues arising from this, and similar, eval-
uations are likely to be of interest to those attempting to
Table 1: Response rates and reasons for non-participation amongst students within control and intervention schools, at baseline, 4-
month and 12-month follow up
Intervention Control
DC1 DC2 DC3 DC1 DC2 DC3
Sampled 2484 2533 2569 2442 2437 2493
Parent refusal 12 0 2 6 0 0
Left school 9 34 60 11 20 41
Eligible 2463 2499 2507 2425 2417 2452
Data collected 2205 2201 2272 2145 2157 2200
Data missing/invalid 18 13 5 14 8 31
Excluded due to special 
educational needs
37 19 11 23 16 7
Child refusal 3 0 2 3 6 7
Absent 200 266 217 228 230 205
Class unavailable on day of 
testing
0 0 0 12 0 0Page 7 of 12
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Flow of participants through the studyigure 2
Flow of participants through the study.
Schools invited to 
participate by letter 
(N=608) 
Schools telephoned 
and invited to 
participate (N=533) 
Schools not 
interested (N=75)
Schools not 
interested or no 
reply (N=379) 
Interested schools visited 
by research team (N=154) 
Schools withdrew
(N=43) 
Schools entered into 
random allocation (N=111)
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effective working relationship with schools is crucial to a
project involving such long-term commitment and intru-
sion into their operation. Related to this, efforts to mini-
mise attrition rates are crucial. Further potential
difficulties arising from attempting to align a research
timetable with an externally defined policy timetable
include response biases and contamination. A number of
ethical and operational issues surround gaining consent
from students and parents and the undertaking of data
collections in primary schools settings.
Working with schools to conduct research
It is important to remember that schools' involvement in
a large-scale trial such as this requires significant volun-
tary co-operation and commitment from a group of pro-
fessionals with many conflicting demands and priorities.
The trial of the Primary School Free Breakfast Initiative
required both a considerable relinquishment by schools
of control over when to set up the initiative, and a com-
mitment to participate for a period of over one year. Given
these concerns, the importance of maintaining a positive
working relationship with schools is paramount. Princi-
ples for maintaining such relationships are laid out by
Peterson et al [49], including maintaining regular contact
and keeping schools up to date with relevant information,
minimising the burden of work for schools, responding to
the needs of the school and expressing gratitude for partic-
ipation (p.154).
These principles were followed throughout this trial from
recruitment onwards. Once the schools expressed an
interest in taking part, a research team member visited the
school and discussed any concerns that they may have,
before the head teacher either agreed to set up the scheme
or withdrew interest. This meeting was intended to ensure
that schools were fully informed and aware of their com-
mitments as participants, as well as providing an opportu-
nity to address any concerns. Some considerable work on
the part of the schools was required, in terms of for exam-
ple completing questionnaires and twice labelling 35
parental questionnaires with addresses (as we could not
ask for these addresses ourselves due to data protection
restrictions). Hence, it was important to make clear from
the outset exactly what was expected, and that the pay-
ment for taking part was our way of expressing gratitude
for this dedication.
This visit, from the research team member who would be
leading data collections in that school, helped to human-
ise the project, providing the school with a contact person
for any concerns regarding the study. Where possible, this
contact remained constant throughout, though in many
cases this was not possible due to staff turnover. For
schools wishing to participate, contact details were pro-
vided for an LEA representative to speak to about opera-
tional issues surrounding the scheme. Over the course of
the following year, the research team maintained regular
contact with schools, sending newsletters to keep schools
up to date with the trial's progress and thanking them for
their involvement.
Attrition
Whilst issues surrounding attrition may arise from the
relationship developed between schools and the research
team, in the context of evaluating an initiative such as this
one, where schools are asked to relinquish control of start
dates for an otherwise available initiative, external pres-
sures and difficulties may arise for schools at a later date
which influence their ability to fulfil these obligations.
These need to be dealt with sensitively on a one-to-one
basis.
Whilst no schools refused to allow researchers into the
school to collect all three rounds of data, a number of
intervention schools experienced significant difficulties in
setting up the scheme and ten were unable to set-up prior
to follow-up data collections. All LEAs were informed
which schools were in the control condition and were
advised that these schools had agreed not to set up until
after 12 month follow up. However, a number of control
schools experienced external pressures from parents and
other sources to set up the scheme earlier than agreed,
which they felt unable to resist. In these instances, the
research team attempted to either negotiate with schools
to wait until the agreed date, or if such an agreement could
not be reached, data collections were brought forward to
a slightly earlier date to allow set up to take place earlier.
In five cases, schools set up the scheme before these meas-
ures could be put in place. Data were still collected from
all schools thus allowing intention to treat and per proto-
col analyses to be undertaken.
Response biases
Response biases, whilst likely to be minimal at the indi-
vidual level due to the high rates of participation amongst
children, may occur at the school level. Schools choosing
not to set up the breakfast scheme may differ systemati-
cally from those recruited to the trial. Furthermore, as the
intervention was to become available to all schools
regardless of their participation within the trial, those
wishing to set up the scheme but choosing not to partici-
pate in the evaluation may also differ from evaluation
study participants. Data were routinely collected on
school characteristics such as size, deprivation levels (as
indicated by the percentage of children receiving Free
School Meals) and language of teaching. These were used
as criteria for stratified randomisation and will be used to
establish representativeness.Page 9 of 12
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tion may have impacted upon responses, and there were a
number of contrasts between the first and second phases
of the evaluation in terms of these issues. As discussed, the
manifesto commitment underpinning the initiative's roll-
out ensured that it would become available to all schools
in due course. However, in the first phase (Communities
First Schools), participation in the trial provided the pros-
pect of starting the intervention earlier than general roll-
out. By contrast, in the second phase (Non-Communities
First schools), the initiative began to be rolled out to non-
participating schools as the evaluation began, and hence
schools who strongly wished to set up the scheme in their
school were perhaps likely not to take part in case they
were assigned to the control condition and were required
to wait a further year. Furthermore during the second
phase of the study, some head teachers appeared anxious
to set up the initiative as soon as possible, with many
nearby schools having already established the scheme.
Breakfast provision was seen by some as a factor which
influenced parental choice of school, hence impacting
upon school numbers. Conversely, some heads, having
observed the experiences of others, had made the decision
not to set up the scheme in their school. Reasons for non-
participation have been collected wherever possible, and
these will be used to explore such issues in greater depth.
Contamination
Issues surrounding the provision of information and
awareness of the scheme amongst control schools cannot
be overcome in the context of such a large-scale evalua-
tion of a high profile government initiative. However, to
minimise contamination, schools in the control arm of
the intervention were asked not to partake in any form of
marketing for the scheme until after final follow up data
were collected. In a number of instances, the Welsh
Assembly Government distributed promotional informa-
tion to all Welsh primary schools regarding the initiative.
Efforts were made to ensure that this information was not
distributed to schools within the control arm.
Consent
Consent for participation in the trial was sought at three
levels. Firstly, consent for the schools participation was
sought in the form of a signed agreement between
headteachers and the research team. Secondly, consent
was sought from parents. Rather than written, opt-in con-
sent which is the established practice in clinical trials, a
standardised information sheet was sent to all parents
accompanied by a letter requesting that the parent contact
the research team or school prior to data collection,
should they wish to exclude their child from the study.
Passive, opt-out consent is favoured over opt-in consent
in order to ensure high response rates and minimise
response biases, and has been described as an ethical and
appropriate way of informing parents of 'low-risk'
research [50].
The third and final level of consent was sought from chil-
dren themselves on the day of data collection. Prior to any
data being collected, procedures were described to chil-
dren and children were all asked whether they were happy
to take part, and it was made explicitly clear that they were
under no obligation to if they did not wish to do so. This
combining of parental and child consent has been used
effectively in similar school-based cluster-randomised
controlled trials [50].
Data collection
A number of important issues arise in collecting data in a
school setting. As with any form of work with children,
child protection issues are paramount, and as such, all
data collections were conducted by lead researchers who
had been cleared by the Criminal Records Bureau, accom-
panied by one or two assistants. This small team of
researchers would remain together throughout the day,
with no single person ever left alone with individual chil-
dren or groups of children.
Secondly, issues of confidentiality must be dealt with
effectively, which is inherently difficult in the context of a
trial where it is desirable to match children's responses at
baseline and follow-up, and as such names are required.
All eligible children's names were provided by schools
prior to data collections, and entered into a secure pass-
word-protected database alongside their individual partic-
ipant number. This number appeared at the top of all
questionnaires distributed to children, and in all data files
where the child's responses were entered. At no point was
any child's data ever entered alongside their name, and
the database of names and participant numbers was used
to ensure that the child was given the same identification
number at baseline and follow-up.
Thirdly, in order to maximise participation and engage-
ment, methods had to be as child-friendly as possible. As
recommended by Petersen et al. [49], data were collected
by research staff within the school premises, both in sep-
arate rooms with a small number of individuals, and in
large group settings. Teachers' presence was requested dur-
ing the group data collection period, although they were
asked not to involve themselves in the data collection pro-
cedures. Data collection procedures were thoroughly
explained by the researchers, and where possible, used
attractively illustrated child-friendly measures, developed
for the study. Assurances of anonymity were provided and
children were encouraged to ask questions if there was
anything that they didn't understand.Page 10 of 12
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Welsh Assembly Government once all data has been
coded, entered, accuracy checked and analysed, and will
also appear in a number of academic journal publica-
tions. In the meantime, it is hoped that the description
offered in this paper is of use to those concerned with the
development of further evaluations of similar school-
based initiatives.
Competing interests
The author(s) declare that they have no competing inter-
ests.
Authors' contributions
Principal responsibility for study design was assumed by
LM, SM and KT. KT and SM project managed. GM was pri-
marily responsible for day-to-day running of the quantita-
tive side of the evaluation and RL was primarily
responsible for day-to-day running of the qualitative proc-
ess evaluation. GM drafted the manuscript, integrating
substantial written contributions from KT. LM conducted
sample size calculations. LM and CD designed the analy-
sis plan. JH and CR were responsible for developing the
initial research specification and for input into the study
design. All authors read and commented on drafts and
approved the final manuscript.
Acknowledgements
Laurence Moore is supported by a Public Health Career Scientist Award 
funded by the Welsh Assembly Government. We thank Rowan Brockman, 
Rachel Clark, Emily Harrop, Deborah Lancastle, Claire Pimm, Larry Rai-
sanen, Emily Warren, Iolo Madoc-Jones and Julian Buchanon for help with 
data collection, Zoe Macdonald, Hannah Lynch, Lorelei Simon, Fiona West 
and Andrew Rodgers for administrative assistance, and Odette Parry for 
contributions to project management and data collection. We also thank 
Ruth Conway for support and assistance throughout the project. We 
would also like to thank the members of our advisory group and the Welsh 
Assembly Government for funding the research. In addition, we gratefully 
acknowledge the co-operation of all school staff, students and parents for 
participating in this study.
References
1. Balding J: Food choices and weight control.  In Young People in
2000 Edited by: Balding J. Exeter , Schools Health Education Unit;
2001. 
2. Berkey CS, Rockett HRH, Gillman MW, Field AE, Colditz GA: Lon-
gitudinal study of skipping breakfast and weight change in
adolescents.  Int J Obes 2003, 27(10):1258-1266.
3. Bruno-Ambrosius K, Swanholm G, Twetman S: Eating habits,
smoking and toothbrushing in relation to dental caries: a 3-
year study in Swedish female teenagers.  Int J Paediatr Dent
2005, 15(3):190-196.
4. Fujiwara T: Skipping breakfast is associated with dysmenor-
rhea in young women in Japan.  Int J Food Sci Nutr 2003,
54(6):505-509.
5. Nicklas TA, Bao W, Webber LS, Berenson GS: Breakfast con-
sumption affects adequacy of total daily intake in children.  J
Am Diet Ass 1993, 93(8):886-891.
6. Sjoberg A, Hallberg L, Hoglund D, Hulthen L: Meal pattern, food
choice, nutrient intake and lifestyle factors in The Goteborg
Adolescence Study.  Eur J Clin Nutr 2003, 57(12):1569-1578.
7. Pollitt E: Does breakfast make a difference in school.  J Am Diet
Assoc 1995, 95(10):1134-1139.
8. Pollitt E, Gersovitz M, Gargiulo M: Educational benefits of the
United States school feeding program: a critical review of
the literature.  Am J Public Health 1978, 68(5):477-481.
9. Rampersaud GC, Pereira MA, Girard BL, Adams J, Metzl JD: Review
- Breakfast habits, nutritional status, body weight, and aca-
demic performance in children and adolescents.  J Am Diet
Assoc 2005, 105(5):743-760.
10. Elgar FJ, Roberts C, Moore L, Tudor-Smith C: Sedentary behav-
iour, physical activity and weight problems in adolescents in
Wales.  Public Health 2005, 119(6):518-524.
11. Keski-Rahkonen A, Kaprio J, Rissanen A, Virkkunen M, Rose RJ:
Breakfast skipping and health-compromising behaviors in
adolescents and adults.  Eur J Clin Nutr 2003, 57(7):842-853.
12. Moore GF, Tapper K, Murphy S, Lynch R, Pimm C, Raisanen L, Moore
L: Associations between deprivation, attitudes towards eat-
ing breakfast and breakfast eating behaviours in 9-11 year
olds.  Public Health Nutr 2007, 10(6):582-589.
13. O'Dea JA, Caputi P: Association between socioeconomic sta-
tus, weight, age and gender, and the body image and weight
control practices of 6-to 19-year-old children and adoles-
cents.  Health Educ Res 2001, 16(5):521-532.
14. James J, Thomas P, Cavan D, Kerr D: Preventing childhood obes-
ity by reducing consumption of carbonated drinks: cluster
randomised controlled trial.  BMJ 2004, 328(7450):1237.
15. Moore L, Tapper K, Dennehy A, Cooper A: Development and
testing of a computerised 24-h recall questionnaire measur-
ing fruit and snack consumption among 9-11 year olds.  Eur J
Clin Nutr 2005, 59(7):809-816.
16. Mikkila V, Rasanen L, Raitakari OT, Pietinen P, Viikari J: Longitudinal
changes in diet from childhood into adulthood with respect
to risk of cardiovascular diseases: The Cardiovascular Risk in
Young Finns Study.  Eur J Clin Nutr 2004, 58(7):1038-1045.
17. Birch LL, Marlin DW: I dont like it - I never tried it - Effects of
exposure on 2-year-old childrens food preferences.  Appetite
1982, 3(4):353-360.
18. Birch LL, McPhee L, Shoba BC, Pirok E, Steinberg L: What kind of
exposure reduces childrens food neophobia - looking vs tast-
ing.  Appetite 1987, 9(3):171-178.
19. Sullivan SA, Birch LL: Pass the sugar, pass the salt - experience
dictates preference.  Dev Psychol 1990, 26(4):546-551.
20. Wardle J, Herrera ML, Cooke L, Gibson EL: Modifying children's
food preferences: the effects of exposure and reward on
acceptance of an unfamiliar vegetable.  Eur J Clin Nutr 2003,
57(2):341-348.
21. Bellisle F: Effects of diet on behaviour and cognition in chil-
dren.  Br J Nutr 2004, 92:S227-S232.
22. Shemilt I, O’Brien M, Thoburn J, Harvey I, Belderson P, Robinson J,
Camina M: School breakfast clubs, children and family sup-
port.  Children and Society 2003, 17(2):111-112.
23. Friedman BJ, Hurd-Crixell SL: Nutrient intake of children eating
school breakfast .  J Am Diet Assoc 1999, 99(2):219-221.
24. US Department of Agriculture: Time for school breakfast:
Healthy eating helps you make the grade .  1999.
25. Belderson P, Brandon M, Camina M, Harvey I, Moffatt P, Mugford M,
Norris N, O’Brien M, Reading R, Robinson J, Schofield G, Shemilt I,
Shepstone L, Thoburn J: A national evaluation of school break-
fast clubs. Final report.   University of East Anglia.; 2001. 
26. Bro RT, Shank L, Williams R, McLaughlin TF: The effects of an in-
class breakfast program on attendance and on-task behav-
iour of high school students .  Child and Family Behavior Therapy
1994, 16(1):1-8.
27. Hanes S, Vermeersch J, Gale S: The national evaluation of school
nutrition programs: program impacts on dietary intake.  Am
J Clin Nutr 1984, 40(8):390-413.
28. Murphy JM, Pagano ME, Nachmani J, Sperling P, Kane S, Kleinman RE:
The relationship of school breakfast to psychosocial and aca-
demic functioning.  Arch Pediatr Adolesc Med 1998, 152(9):899-907.
29. Campbell M, Fitzpatrick R, Haines A, Kinmonth AL, Sandercock P,
Spiegelhalter D, Tyrer P: Framework for design and evaluation
of complex interventions to improve health .  BMJ 2000,
321(7262):695-696.
30. Speller V, Learmonth A, Harrison D: The search for evidence of
effective health promotion .  BMJ 1997, 315(7104):361-364.Page 11 of 12
(page number not for citation purposes)
BMC Public Health 2007, 7:258 http://www.biomedcentral.com/1471-2458/7/258Publish with BioMed Central   and  every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
31. Moore L, Graham A, Diamond I: On the feasibility of conducting
randomised trials in education: case study of a sex education
intervention.  British Educational Research Journal 2003,
29(5):673-689.
32. Pawson R, Tilley N: Realistic Evaluation .  London , Sage Publica-
tions; 1997. 
33. Welsh Assembly Government: Free Breakfast Initiative .   [http:/
/new.wales.gov.uk/topics/educationandskills/
policy_strategy_and_planning/schools/breakfast_initiative].
34. Smith AP, Clark R, Gallagher J: Breakfast cereal and caffeinated
coffee: effects on working memory, attention, mood and car-
diovascular function .  Physiol Behav 1999, 67 (1):9-17.
35. Smith AP, Kendrick A, Maben A, Salmon J: Effects of breakfast and
caffeine on cognitive performance mood and cardiovascular
functioning .  Appetite 1994, 22(1):39-55.
36. Smith AP, Kendrick AM, Maben AL: Effects of breakfast and caf-
feine on performance and mood in the late morning and
after lunch .  Neuropsychobiology 1993, 26(4):198-204.
37. Benton D, Parker PY: Breakfast, blood glucose, and cognition.
Am J Clin Nutr 1998, 67(4):772S-778S.
38. Benton D, Sargent J: Breakfast, blood-glucose and memory.  Biol
Psychol 1992, 33(2-3):207-210.
39. Goodman RPD: Psychometric properties of the Strengths and
Difficulties Questionnaire.  In J Am Acad Child & Adolesc Psychiatry
Volume 40. Issue 11  November ; 2001:1337-1345. 
40. Benton D, Jarvis M: The role of breakfast and a mid-morning
snack on the ability of children to concentrate at school.  Phys-
iol Behav 2007, 90(2-3):382-385.
41. Lytle LA, Nichaman MZ, Obarzanek E, Glovsky E, Montgomery D,
Nicklas T, Zive M, Feldman H: Validation of 24-hour recalls
assisted by food records in 3rd-grade children.  J Am Diet Assoc
1993, 93(12):1431-1436.
42. Moore GF, Tapper K, Murphy S, Clark R, Lynch R, Moore L: Valida-
tion of a self-completion measure of breakfast foods, snacks
and fruits and vegetables consumed by 9-11 year old school-
children.  Eur J Clin Nutr 2007, 61(3):420-430.
43. Tapper K, Murphy S, Lynch R, Clark R, Moore GF, Moore L: Devel-
opment of a scale to measure 9-11 year olds’ attitudes
towards breakfast.  Eur J Clin Nutr 2007, Epub ahead of press
March 21:.
44. Donner A, Klar N: Design and analysis of cluster randomised
controlled trials in health research.  London , Arnold; 2000
:87-88. 
45. Springett J: Appropriate approaches to the evaluation of
health promotion.  Critical Public Health 2001, 11(2):139-151.
46. Roberts J, Murphy S: A study of the preliminary phase of the
Welsh Assembly Government 'Primary School Free Break-
fast Initiative'.  Cardiff , Cardiff Institute of Society, Health and Eth-
ics. Cardiff University; 2005. 
47. Steckler L, Linnan A: Process evaluation for public health inter-
ventions and research .  San Francisco  , Jossey-Bass ; 2004. 
48. Gittleson J, Merke S, Story M, Stone E, Steckler A, Noel. S, Martin C,
Ethelbah B: School climate and the implementation of the
Pathways study.  Prev Med 2003, 37 Supp(2):S97-S106.
49. Peterson A, Mann S, Kealey K, Marek P: Experimental design and
methods for school-based randomized trials: experience
from the Hutchinson Smoking Prevention Project (HSPP).
Controlled Clinical Trials 2000, 21:144-165.
50. Starkey F, Moore L, Campbell R, Sidaway M, Bloor M: Rationale,
design and conduct of a comprehensive evaluation of a
school-based peer-led anti-smoking intervention in the UK:
the ASSIST cluster randomised trial [ISRCTN55572965].
BMC Public Health 2005, 43(22):.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2458/7/258/pre
pubPage 12 of 12
(page number not for citation purposes)
